The efficacies of gaseous ozone and sodium hypochlorite as an oxidizing agent for cleaning were compared in a laboratory model system using stainless steel particles fouled with proteins. Exposure of the protein-fouled stainless steel particles to 0.5% (v/v) gaseous ozone for 30 min enhanced the removal of the various proteins during subsequent alkali cleaning with NaOH solution to the same degree as the NaOH solution containing sodium hypochlorite at 0.2 to 0.4 g/l. The effect of ozone pretreatment on the removal of the proteins depended on the concentration of gaseous ozone. Pretreatment with a highly concentrated gaseous ozone of 20% for 30 min resulted in the almost complete removal of the proteins from stainless steel particles.
In the food industry, the cleanliness and sterility of food-processing equipment is one of the most important factors in manufacturing wholesome and safe products. The combined use of detergent and chlorine such as sodium hypochlorite has been practiced extensively in the dairy industry (Clegg, 1962) . The main action of hypochlorite is due to the oxidation of organic substances of soils and microorganisms. However, the repeated use of chlorinated alkaline detergent results in the abrasion and corrosion of metallic materials. In addition, chlorination brings health hazards to human beings and wildlife through the production of harmful compounds in the environment (Richardson et al., 1998) . Therefore, alternative cleaning agents to chlorine are being explored for food-processing equipment. One such compound is ozone (O3) which has been utilized as a sanitizing agent in European water treatment plants (Gomella, 1972 
